Biostatic lec 3 
March 6th , 2012 

Farah Al-Omari 

Variables and levels measurement 
Variables = V 

Levels of measurement = L.M 

Variable : 

When you collect a data about any phenomena or data for research , we collect V which is varied or being measured among people like , age , events or any object for the purposes of research and study . 
· Like in doing survey the items that we asked about , it is the V .

· The way to respond for the V you , as researcher you decide it whether ( yes or no , agree or disagree, highly satisfy or satisfy or poor satisfy or no satisfy , etc … ) . this is very important since the researcher is going to study and analyze those responses and come out with the results .    
*levels of measurements : ( V.imp to understand , around 10-12 marks in the exam for this topic plus it’s a basic topic for statics ) 
When we measure any V whether patients weight , exam questions , etc… the level of respond comes by the nature of the V itself from the lowest to the highest.

-lowest : the analysis for such data or V is going to be restricted.

- highest : it’s much better for a better analysis , more flexible , more reliable. 
· There is 4 L.M : ( form lowest to highest : Nominal , ordinal , interval , ratio ) 
· Nominal : 1- dichotomous or 2- categorical.

In nominal L.M the numbers are arbitrary ( it doesn’t mean it self ) اعتباطية .
· Back to the dichotomous : either yes or no , like in medical diagnoses the prevalence of some cases like hypertension we give the patients either : No# 1 = yes   or   2= No   , No# don’t mean it self here .
· Another example in a survey you give male No# 1 and female # 2 , No# 2 here don’t mean double No# one , again don’t mean it self ! 

· In the categorical : for example you give for each condition of the patients a number , 1= CVS disease , 2 = kidney disease , 3 = dental problems , and so on . 
· And this is the lowest L.M 

· Ordinal  : the number for some extant mean something .

· Example : age of patients :

1= 20-25

2=26-50

3= 51-75

4= >76

Note here : 1- it’s higher L.M than the nominal 

2- the number of categories don’t mean it self , like when we say 4 that’s doesn’t mean 4 times higher than number 1 .

3- the intervals ISN’T EQUAL , mean the differences between the first category is 25-20 = 5 , in the sec one is 50-26= 24 .
4- the intervals must be occlusive , mean the first one start from 20 to 25 , the sec one start from 26 not 25 !!!! we don’t want to get people confused.
· Another example : in the patients positioning :

1= changing every 2 hours
2= every 3-4 hours 

3= every 6 hours 

Now for sure the condition of patient under category No# one differ than the patient under No# 3 , but the number don’t mean that No# 3 have 3 times complication than No# 1 .

· Also in pain intensity ( you shouldn’t decided for the patient , it’s a subjected feeling ) : 

0= no pain   , 1= minor , 2= moderate pain , 3= sever . 

· Interval L.M  : the numbers here take more applicable nature . 
· In bio physiological measurements we prefer to use the higher L.M like interval and ratio ( called continuous  L.M  ) 
· In interval the differences between each one is EQUAL un like the ordinal .  example : temperatures or age =        
1= 20 – 30 

2= 31- 41 

3 = 42 -52 

· In the interval we don’t have zero point , so we use it for the V that don’t have zero ( an example on how the V effect the L.M that we use ) .  but if we decide to chose a sit point we can consider it as zero point ( I will explain it later ) .
· Ratio : the highest L.M . we have zero here and the numbers mean it self . used mostly in bio physiological studies ( plus , respiratory  ratio , weight … ) although we don’t have zero in them but we  put arbitrary zero اعتباطي   , why ???
This will help us in statics and in analysis , the result will be more valid and reliable . a strong one .

· Like if a student take mark 10 in an exam = this mean 10 
And if he take 25 = it’s mean it self .

NOW , if we want to convert them into letters ( A, B+ …..)

Either we use ordinal if the interval NOT equal 

Or Interval if they are equal . 
· Lets’ take this example :- 
	Subject 
	Nominal 
	Ordinal 
	Interval 
	Ratio

	1
	2
	4
	70
	180

	2
	1
	1
	0
	110

	3
	2
	3
	55
	165

	4
	1
	2
	20
	130


· Important note : I can convert from a higher L.M to lowest and not the opposite , that’s why we prefer the highest L.M . 

· In the ratio column it’s present the real weight of patients as it is , highest level !

· Now need some critical thinking :P  how can we convert it into other levels :

· In the nominal column we chose a cut point which is ( 130 ) :

1=    <=130 

2=     >130         ( nominal dichotomous ) 
· Ordinal column we have to chose either we arrange them on ascending order or descending order  as in the table OR we can do intervals : 1= 110-129 , 2= 130 – 164 …

· Interval column we have also two chose either the regular intervals but equal differences OR we can   make  an arbitrary zero  by choosing a set point which is 110 so 110 = 0 ! and we take the difference between 110 and the other weights : 180- 110 = 70  , 165- 110 = 55 …
· Q : what kind of L.M we use for IQ test  : ratio , if you get 119 it’s mean 119 . also for toffel exam.
· For age we can use them all , by choosing the method we want in the survey : 

· If we ask the age as it is , RATIO

· If we put 1=    <= 50        and 2= > 50 , nominal dichotomous

· If we use  1= <20  , 2= 21-80 , 3=  >81 , ordinal 
· If we use 1= 0-20 , 2= 21-20 , …. Interval 

· Now the L.M decide the approach methods for our statics, if we chose nominal level we can only do non-parametrical studies like percentage . we can’t do average or stander deviation. 

·  Univerant analysis    : check the quality of data have been collected , examine the validity .
· After collecting and analyzing the data we have to present it , the best and common way is the table , because we can condense results as much you want , and can carry a lot of massages .

· Principles of constructing a table :

1- Simple , no more than 5-6 columns 

2- No more than one page

3- Use a white space ( avoid colors specially yellow ) keep it black and white , except if there is an important No# then we color it by blue . 

4- Make it related to the research , and if there is thing that is need more explanation , have an asterisk and give the explanation below the table . 
5- Appropriate frame , but now a days no need for them.   

· Another way  , Charts : 1- we have pie chart , mainly we see it in economic news . make it simple , use colors if you need . 
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· Horizontal bar chart .
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· Cluster bar chart 
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· Histogram : the most imp. Thing that it got a curve showing where the data go ,goes to right to the left 
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Polygon : ( least use ) .
*hallmarks for doing a chart : 

1- simple ,  easy to read 

2- colors with purpose.

3- other can understand it .

“ poor chart is worst than no chart “
· Now the doctor start with the table example , but since he don’t give us the slides , I can’t write about it , but he said some notes that worth to mention : 

1- We only can do average with continuous L.M .

2- When we are dealing with international standers like BMI , they are on Interval L.M .
The End  
To my beloved MEPIs , who made my life count . My close friends , we experienced a lot together . love 
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